The zooplankton diversity was studied in four stations at the Madduvalasa reservoir from June 2014 to May '15 and forty five species were identified. Among eight groups, the diversity of Rotifera comprises of 17 species (21.37%), Cladocera 8 (16.44%), Copepoda 5 (17.28%), Ostracoda 2 (15.21 %), Protozoa 3 (12.24%), Crustacea 9 (11.26%), Mollusca 1 species (01.60%) respectively along with fish larvae and eggs (04.61%). The monthly and group wise zooplankton density analyzed and found that the number was higher during summer, followed by monsoon and lowest during winter.
INTRODUCTION
Plankton is one of the most favourable food items for many aquatic organisms; almost all the fishes at their larval stages depend on it and some of them exclusively feed on zooplankton. They invariably form an integral component for fresh water communities and contribute to biological productivity [1] . In the last two decades, much attention has been paid in tropical countries towards the study of biology, ecology and toxicology of zooplankton due to their important role in rapidly emerging concepts in environmental management like Environmental Impact Assessment (EIA). Zooplankton is good indicator of the changes in water quality because they are strongly affected by environmental conditions and respond quickly. The study of zooplankton is necessary to evaluate the fresh water reservoir in respect to their ecological and fishery status [2] . The Zooplankton community fluctuates according to physicochemical parameters of the environment, especially Rotifer species change with biotic factors [3] . Zooplankton is the link between phytoplankton and fish; hence, their qualitative and quantitative studies are of great importance. 
MATERIALS AND METHODS Study Area: Sri Gorle Sriramulu Naidu Madduvalasa
reservoir is present in the Madduvalasa village of Srikakulam district, Andhra Pradesh, India (Fig. 1 ). Samples were collected from four stations of the above reservoir i.e., S1: Narendra puram, S2: Vangara, S3: Kottisa and S4: Gudivada agraharam. Collection of sample, preservation and identification-Zooplankton samples were collected randomly with plankton net (bolting silk mesh size 25µ) on monthly basis from June 2014 to May 15, between 9.00 to 10.00 am. 100 lit of surface water was sieved through the plankton net and transferred to plastic containers and 4%
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formalin was added for preservation; density [4] and the diversity of zooplankton was studied by Lackey's drop count method under light microscope. The total number of zooplankton present in a litre of water sample calculated by using the following formula: N = n × v / V Whereas, N = Total no. of organisms/ lit of water filtered, n = Number of organisms counted in 1 ml of sample, v = Volume of concentrate plankton sample (ml), V= Volume of total water filtered through (L)
The systematic identification of plankton was made by using standard keys of various authors [5] [6] [7] [8] [9] [10] . Biodiversity: The statistical calculation on biodiversity of zooplankton was studied using the formula of Shannon-Wiener diversity index and Menhinick's index [11] [12] which was calculated as follows: 
RESULTS
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In the present investigation, the group-wise seasonal diversity of zooplankton is represented as the maximum rotifera were recorded in summer season was 22.19% followed by monsoon 21.07% and winter 20.78%. The maximum copepoda were recorded in summer season was 19.63%, followed by winter 16.69% and monsoon 15.47%. The maximum cladocera were recorded in summer season is 18.28%, followed by winter 16.22% and monsoon 14.83%.
The maximum ostracoda were recorded in summer season was 15.45%, followed by monsoon 15.08% and winter 15.08%. The maximum protozoa were recorded in summer season was 12.82%, followed by monsoon 12.38% and winter 11.40%. The maximum crustacea were recorded in winter season was 12.94%, followed by monsoon 12.22% and winter 8.82%. The maximum mollusca were recorded in monsoon season was 3.05%, followed by winter 1.75%.
The maximum fish larvae and eggs were recorded in the monsoon season was 5.92%, followed by winter 5.15% and summer 2.82% (Table 5 & Fig. 4 ). The total number of macro and micro zooplankton in this reservoir showed that the highest zooplankton numbers were noted during monsoon period (35.36%) followed by summer season (34.64%) and lowest during winter season (30.00%) (Fig. 5 ).
The biodiversity of zooplankton was calculated by using 
DISCUSSION
Madduvalasa reservoir is used for irrigation and fisheries where plankton is important for fishes as a food source. The fish diversity in this reservoir was reported by Ramachandrarao and Mukundarao [13] . Taxonomic dominance has been reported in several water bodies [1, 14] . During the present study period, the concentration of zooplankton was recorded to be minimum in November and maximum in June. This pattern is common in lakes, ponds, reservoirs and rivers [15] . Adoni [7] and George [16] also reported maximum of zooplankton population during summer. In the present work, overall view revealed that the fluctuation of zooplankton diversity occurs distinctly in four study areas and normally in monsoon, there was less population due to dilution factors in the reservoir. Vasanth [17] recorded a total of 61 species of zooplanktion in three ponds in Karwar district, Karnataka with rorifera being the dominant group. In the present study, a total of 17 species of rotifer recorded from seven families on the whole rotifera exhibited higher density in summer season. Rotifera play a vital role in the trophic tiers of fresh water impoundments and serve as living capsule of nutrition [18] . Sharma and Diwan [19] reported rotifera to form a dominant group during summer in Yeswinisagar reservoir; similar results were occurred at various fresh water bodies in India [20] [21] [22] [23] [24] . In the present investigation the population density of rotifera found rich in summer season (805.75 nos/lit) and less in winter season (653.50 nos/lit). A similar study was conducted on the number of rotifera which increased in summer may be due to the higher population of bacteria and organic matter of dead and decaying vegetation [7, 25, 26] . According to Hutchinson [27] , Brachionus species are very common in temperate and tropical water, indicating alkaline nature of water and excess growth of rotifera and reservoirs indicate the eutrophic conditions. In the present study period, a total of 8 species of cladocera was recorded in three families. The population densities of cladocera were highest in summer season (663.75 nos/lit) followed by monsoon (549.75 nos/lit) and lowest in winter (510.25 nos/lit.). Diversity had also been reported higher in summer and lower in winter in Thigra Reservoir Gwalior [28] and in Majalgaon reservoir [24] , cladocera is an order of small crustacea commonly called as "water fleas". It has been reported that the density and biomass of cladocera were primarily determined by food supply [29] . Jhingran [30] recorded cladocera population to be most abundant in February, followed by July and Oct. in Ramgarh reservoir in Rajasthan. Sharma and Diwan [19] studied plankton dynamics of Yeshwantsagar reservoir in which the cladocera showed maximum density in June. Khare [31] observed an increasing trend in the months of the winter season with a peak during summer months March to June. He recorded minimum population during rainy season. Five species of copepoda from two families were recorded during the present study period. Copepoda showed higher population density in summer season (713 nos/lit) and lowest in winter (525 nos/lit). The similar result has also been reported to various seasonal fluctuation of zooplankton [24, [32] [33] [34] . In the present investigation two species of ostracoda were recorded from one family showing higher population diversity in summer season (561.25 nos/lit) and lowest in winter (474 nos/lit). Rajkumar [24] also reported 2 species of ostracoda a very low diversity and population density as compared to other groups of zooplankton. The population density was higher in summer season (851 org/lit) and less in Monsoon (637 org/lit). The similar results had also been observed various water bodies at different districts in India [35] [36] [37] . Three species of protozoa from two families were recorded during the present study. The density of population was highest during summer season (465.50 nos/lit) and lowest in winter season (358.5 nos/lit). Rajkumar [24] reported two species of protozoa and population density was higher in summer season (590.333 org/lit) and less in monsoon (379.333 org/lit). A similar observation was made by Shivashankar [38] at Bhadra reservoir, Karnatka. In the present investigation crustacea, mollusca, fish larvae and fish eggs play a vital role in the reservoir. The crustacea leads to sixth position in total number of organisms which comprises nine species like prawn nauplius larva¸ zoea larva, chironimid larva, dragonfly nymph, stonefly nymph, waterbeetle nymph, mosquito larva contain 11.26% in the total population. Importance of phytoplankton in Kalyanapulova reservoir was reported by Sasikala [39] .
CONCLUSIONS
In the present study the seasonal variation in the diversity and distribution of zooplankton in Madduvalasa reservoir in all eight groups of zooplankton were recorded throughout the study period. The number was highest during summer and lowest during winter seasons in this reservoir. Shannon-wiener and Menhinicks biodiversity indices had been indicated that the zooplankton was evenly distributed in all seasons in Madduvalasa reservoir. It provides more information than simply the number of species present in four stations by revealing the abundance of rare and common species in different seasons.
